The investigation discussed in this paper was carried out at the Pittsburgh Experi- The method is useful for determining the amount of internal stress in cold-drawn tubes, and for examining quantitatively the effect of a low-temperature anneal upon stress release.
A new method for the quantitative estimation of longitudinal internal stress in tube shapes; for example, cold-drawn brass tubes; showed that the major stress is longitudinal, and the stress in the outer part of the wall of the tubing is a longitudinal tensile stress, while that in the inner portion is a longitudinal compressive stress. The summation of the balanced stresses, of course, is zero. Absence of circumferential stress in tubes is indicated by the failure of diametrically cut rings to spring in or out on being slit in two. Experiments showed that the usual cutting methods which have been applied to bars and rods for the estimation of stress are not applicable to tubes, especially where the bulk of the stress is longitudinal.
The method described in the paper for measuring longitudinal internal stress is called the strip method, and is carried out by slitting a narrow strip longitudinally in a piece of tubing; for example, a strip 2.75 inches long and 0.10 inch wide in a 3.25-inch tube length; and then releasing one end of such a slit strip by cutting. Stress is indicated by the springing out of the freed end and can be calculated by a formula based upon the modulus of elasticity of the material and the distance in movement of the freed end.
The method is useful for determining the amount of internal stress in cold-drawn tubes, and for examining quantitatively the effect of a low-temperature anneal upon stress release.
It has often been thought that because cold-drawn brass does not crack on application of an accelerating cracking agent it is free from internal stress. Figure 2 , longitudinal stress is indicated by the springing of the strip. In cutting a strip, the sample of tubing was mounted in a milling machine, and two narrow, parallel cuts were made with a thin cutter; a third cut was then run at right angles to the first two cuts. This cut released one end of the strip and the displacement or springing out of the free end is an indication of the initial internal stress in the tube sample. By using this method, the presence of stress can be detected visually and the amount of stress can be calculated by the formula below. The development of the formula may be explained conveniently by reference to Figures 3 and 4. In Figure 4 , the two radii o 1 and o 2 are drawn as shown, and the tangents 1 3 and 2 4 are drawn to these radii. The [Vol. 18 chord is drawn between the points of tangency 1 Figure 5 , which shows three pieces of cold-worked leaded brass tubing (reduction in area, 22.4 per cent) each with a longitudinal strip cut in. The springing out of the strips indicates longitudinal internal stress. Figure 6 shows the same three tubes with strips cut on the opposite sides after heating for various times and at different temperatures; tube 1 was heated for eight 
